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Prototype Ba lloon Pa s s es  30 -Hou r Tes t Flig ht

NASA ha s  s u cces s fu lly la u nched a nd dem ons tra ted a  prototype Ultra  Long -Du ra tion
Ba lloon (ULDB), a  revolu tiona ry res ea rch ba lloon tha t m a y u ltim a tely open a  new  era  in
s cientific res ea rch by ca rrying  teles copes  a nd experim ents  w eig hing  s evera l tons  to the
brink  of s pa ce for 10 0  da ys  or m ore. The ULDB offers  a  flig ht du ra tion la s ting  m u ch
long er, a t a  cos t cons idera bly les s  tha n a  rock et flig ht a nd a llow s  the pa yloa d to be
retrieved a nd la u nched a g a in.

The recent flig ht from  Ft. Su m ner, N.M ., la s ted m ore tha n 30  hou rs  a nd tes ted the
du ra bility a nd fu nctiona lity of the s cientific ba lloon's  u niqu e pu m pk in-s ha ped des ig n a nd
its  novel m a teria l, a  lig htw eig ht polyethylene film  developed by Ra ven Indu s tries , Inc.,
Siou x Fa lls , S.D., es pecia lly for the project.  The new  m a teria l is  a  co-extru ded
polyethylene film , a bou t the thick nes s  of ordina ry pla s tic food w ra p, w ith a  hig h-dens ity
la yer for s treng th a nd s tiffnes s  s a ndw iched betw een tw o linea r low -dens ity la yers  tha t
provide tou g hnes s .

"The tes t flig ht w a s  a  resou nding  a nd u nm itig a ted s u cces s ," s a id Steve Sm ith, ULDB
Project M a na g er, a t the W a llops  Flig ht Fa cility.  "By cha nce, du ring  the tes t flig ht the
ba lloon flew  over a  very ba d thu nder s torm  a t nig ht, the w ors t-ca s e condition in term s  of
cold tem pera tu res .  Yet w e m a inta ined a  s ta ble a ltitu de for the du ra tion of the flig ht."
The new  U LDB w a s  developed by Phys ica l Science La bora tory (PSL), La s  Cru ces ,
N.M ., a nd Ra ven Indu s tries  u nder the direction of NASA G odda rd Spa ce Flig ht Center's
W a llops  Flig ht Fa cility, W a llops  Is la nd, VA.

The u niqu e pu m pk in s ha pe of the ULDB s hifts  the entire pa yloa d ca rrying  fu nction a nd
m os t of the pres s u re loa d to the loa d tendons . This  pu ts  les s  s tres s  on the ba lloon
m a teria l a llow ing  for a  lig hter, yet m u ch m ore-du ra ble m a teria l tha t ca n ca rry the s a m e
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pa yloa d loa d for a  m u ch long er flig ht du ra tion tim e tha n the hea vier, les s -du ra ble
ba lloon m a teria l of the conventiona l long  du ra tion ba lloon.

The tes t flig ht dem ons tra ted the ca pa bilities  of the ba lloon vehicle a nd recovery s ys tem s
a nd w a s  the la rg es t s ing le-cell, s u per-pres s u re (fu lly s ea led) ba lloon ever flow n, Sm ith
s a id.  The Com m enda ble Apex Pa ck a g e, developed by PSL, a llow ed for pres s u re
m onitoring  a nd control of the ba lloon. This  a long  w ith the redes ig n of a  new  s u bs ys tem
by PSL a nd Ra ven w ere cru cia l to the s u cces s  of this  recent m is s ion a llow ing  the ULDB
tea m  to m ove forw a rd w ith pla ns  for a  fu ll-s ca le, g loba l ba lloon tes t flig ht this  w inter from
Au s tra lia .

W hen fu lly infla ted, the m a s s ive ULDB w ou ld ba rely fit in a  footba ll s ta diu m . It w ill s oa r
w ith u p to a  3,50 0 -pou nd (1,588 k ilog ra m ) pa yloa d a bove 99% of the Ea rth's
a tm os phere, u p to a n a ltitu de of ju s t over 115,0 0 0  feet (35 k ilom eters ) or 3-4 tim es
hig her tha n pa s s eng er pla nes . The recent Ft. Su m ner tes t flig ht -- w ith a  ba lloon s im ila r
in des ig n to the ULDB bu t rou g hly 1/10  the volu m e -- rea ched a n a ltitu de of 93,0 0 0  feet
(28.3 k ilom eters ) ca rrying  a  1,660 -pou nd (753 k ilog ra m ) pa yloa d.

The a bility to fly ba lloons  for m onths  or yea rs  a t a  tim e w ill crea te a  m u ltitu de of
s cientific a nd bu s ines s  opportu nities .  Conventiona l hig h-a ltitu de s cientific ba lloon flig hts
typica lly la s t a  few  da ys  to a  w eek  beca u s e tem pera tu re cha ng es  from  da y to nig ht
u ltim a tely ca u s e the ba lloon to los e a ltitu de. 

Du ring  the da y, the Su n w a rm s  the ba lloon's  s u rfa ce ca u s ing  the heliu m  g a s  to expa nd.
A s m a ll a m ou nt of exces s  g a s  is  vented ou t into the a tm os phere. W hen the Su n s ets ,
the g a s  cools  a nd contra cts . As  a  res u lt, the ba lloon volu m e decrea s es  ca u s ing  the
ba lloon to lose a ltitu de.  Dropping  ba lla s t ca n help ra is e the ba lloon a nd m a inta in
a ltitu de u ntil the ba lla s t is  depleted ending  the m is s ion. To term ina te the flig ht, a  g rou nd
control tea m  s ends  a  com pu ter com m a nd to a n on-boa rd s ys tem  tha t m a k es  a  s m a ll
tea r in the ba lloon m a teria l. The experim ent s ection a nd its  pa ra chu te relea s e from  the
ba lloon a nd s a fely fa ll to the g rou nd.

Conventiona l s cientific ba lloon flig hts  a re rou tinely condu cted from  Anta rctica  or a bove
the Arctic Circle a nd ca n la s t u p to 21 da ys  beca u s e the da ylig ht (or nig httim e) is  s ix
m onths  long  a nd there is  very little a tm os pheric or tem pera tu re cha ng e.  The ba lloon
eventu a lly s ink s , how ever, a s  g a s  lea k s  ou t or the ba lloon encou nters  nig httim e
conditions .

The ULDB differs  from  conventiona l s cientific ba lloons  now  being  flow n beca u s e it is
com pletely s ea led, s o g a s  is  not vented to relieve pres s u re. Sm ith s a id the new  ba lloon
m a teria l is  s trong  enou g h to m a inta in pres s u re differences , s ecu re enou g h to res is t
lea k ing  a nd du ra ble enou g h to hold u p to prolong ed UV ra dia tion in the hig h
a tm os phere.  The tes t flig ht, in fa ct, rem a ined a t a  cons ta nt a ltitu de for the entire flig ht
des pite dra s tic tem pera tu re cha ng es .
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The firs t fu lly opera tiona l ULDB flig ht w ith a  s cientific pa yloa d is  cu rrently s chedu led for
Decem ber 20 0 1 from  New  Zea la nd.

The ULDB w a s  hig hlig hted in the Na tiona l Res ea rch Cou ncil's  deca da l s u rvey,
"As tronom y a nd As trophys ics  in the New  M illenniu m ," a nd ha s  a n im porta nt role in
providing  inexpens ive a cces s  to a  nea r-s pa ce environm ent. 

For m ore inform a tion a nd im a g es , refer to:  http://www.wff.nasa.gov/~uldb
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